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i:10.1016/j.ijsu.2006.09.004Abstract Two cases of thymomas with pure red cell aplasia (PRCA) are presented, highlight-
ing variability in their anatomic location, ambiguity in presentation, indolence of course and
unpredictability of response to treatment. Multi-modality approach is necessary for both diag-
nosis and management of this combination. Duration and side effects of treatment determine
the overall prognosis.
ª 2006 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.Introduction
Thymomas are common primary tumors of the anterior
mediastinum, with rare reports of their ectopicity.1,2 These
indolent tumors manifest themselves mostly by the symp-
toms caused by the associated paraneoplastic syndromes
rather than by their own growth.2,3 PRCA alone is associ-
ated with thymomas in less than 5% of cases and varies con-
siderably in its response to treatment.1e3 A combination of
PRCA with ectopic thymoma is a rarity which has not been
reported in literature till date.20 26306016; mobile: þ91
arathi@rediffmail.com,
athan Saranga Bharathi).
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1. A 58-year-old gentleman presented with progressive ex-
ertional dyspnea and weakness of 5 months duration.
Clinically, he had gross pallor, tachycardia and dullness
with decreased breath sounds in left mammary area
and below. Laboratory tests revealed Hb% e 4 g%;
Reticulocytes e 0.4%; Bone marrow examination e
depleted erythroid precursors, confirming PRCA. X-ray
chest showed an opacity in left middle and lower zones,
contiguous with cardiac silhouette. CT chest revealed
a well defined mass lesion of 13.4 8.7 12 cm abut-
ting left heart border, suggestive of lung neoplasm.
Guided FNAC and trucut biopsies were inconclusive
with conflicting pictures of peripheral T-cell lymphoma,
carcinoid and poorly differentiated carcinoma. Bron-
choscopy revealed extrinsic compression of lingular
and lower lobe bronchi. With the provisional diagnosised by Elsevier Ltd. All rights reserved.
TUMOUR
ADHESIONS
LUNG
Figure 2 Per-operative photo of the tumor showing its
relations.
Ectopic thymoma with PRCA e13of a marginally resectable non-small cell lung cancer,
three cycles of neo-adjuvant chemotherapy was admin-
istered, but it showed no response on review CT
(Fig. 1). Since the histopathological diagnosis was sus-
pect, left thoracotomy was performed which revealed
a lobulated well encapsulated tumor anterior to the
lung with adhesions to the upper lobe (Fig. 2). No
vascular connections to the mediastinum were seen.
Tumor was resected along with the mediastinal pleura.
Post-operative recovery was uneventful. Histopatholog-
ical examination revealed the tumor to be a thymoma
(WHO B1, Lymphocyte rich, predominantly cortical)
with minimal capsule invasion (pT2N0M0). PRCA
resolved following thymectomy.
2. A 45-year-old lady presented with the symptoms of pro-
gressive exertional dypnoea and weakness of 2 years du-
ration. Her examination revealed gross pallor without
any other findings. Laboratory tests revealed Hb% e
5.4 g%; Reticulocytes e 0.3%; Bone marrow examination
e depleted erythroid precursors, confirming PRCA. X-ray
chest revealed mediastinal widening and a mediastinal
tumor 9 5 4 cm was detected on CT chest. FNAC
was inconclusive. Median sternotomy with resection of
the well encapsulated tumor was performed. Histopa-
thology revealed thymoma (B1). Transient increase in
erythropoesis was observed in immediate post-operative
period but it later proved refractory to various treatment
modalities including danazol, prednisolone, anti-
thymocyte globulins, and cyclosporin. Presently she is
on periodic blood transfusions and tacrolimus is planned.Discussion
Primary tumors of mediastinum account for <3% of thoracic
tumors. About 50% of these originate from the anteriorFigure 1 CT chest showing the extent and relations of
thymoma.mediastinum, of which thymomas constitute 45%.1,2 Ectopic
thymomas are rare and have been reported in diverse loca-
tions such as pericardium, lung, pleura, neck and thoracic
inlet, corresponding to their descent from the third and
fourth branchial pouches.1,4,5
Thymus regulates the development and maturation of T-
cells by positive and negative selection. Any aberration in
this process causes abnormal proliferation of cells, auto-
immunity, cross-immunity, immunodeficiency and paraneo-
plastic syndromes.1
Seventy per cent of thymomas are associated with
paraneoplastic syndromes.2 Association with PRCA alone is
rare (2e5%).1e3 The immune and T-cell mediated targeting
of erythroid precursors in the bone marrow is believed to
cause secondary PRCA in thymomas.1
Patients of secondary PRCA have an ambiguous pre-
sentation, as in our cases, depending upon the severity of
anemia and tumor behavior, usually, between fourth and
sixth decade of life.2,3 Presentations range from weakness,
incidentally detected pallor/low hematocrit to frank de-
compensated heart failure.2,3 Chest pain, cough, dyspnea
and SVC syndrome may be caused due to compression/inva-
sion of lung, bronchus or pericardium.2 Tumor detection is
mostly incidental/radiological and is seldom due their
size/aggressiveness.2 However, early age of presentation
is often characterized by aggressive tumor behavior.
Normocytic, normochromic anemia, low reticulocyte
count, normal number/characteristics of other cells in
peripheral blood smear with depleted erythroid precursors
in bone marrow characterize PRCA.2,3
Radiograph of chest may reveal mediastinal widening.1e3
CT/MRI of chest is mandatory to delineate the origin, extent
and invasion of tumor. 1e3 Reasonable co-relations between
WHO classification and CT features have been reported.1
Thymomas in atypical positions often pose problems in dif-
ferential diagnosis evenonCT.1,6 FDG-PETscanmayprove su-
perior to CT in differentiation of different thymic lesions and
in detection of invasion and staging.1
Fine needle aspiration cytology and core needle biopsy
might prove inconclusive, as in our cases. In addition,
e14 L.S. Vohra et al.biopsy may breach the capsule, upstaging the tumor.
Hence, excisional biopsy is often the procedure of choice.2
Majority (2/3) of thymomas are well encapsulated but
minority (1/3) are locally invasive.2 Malignant thymomas
are also known to metastasize through lympho-vascular
and trans-diaphragmatic routes.2 Malignancy in thymomas
has been commonly attributed to the epithelial compo-
nent.1,2 The variation in histology and tumor behavior
have led to different systems of classification/tumor stag-
ing and therefore, different treatment modalities.1,2
Masoka staging is preferred which divides the tumors based
on their level of invasion/metastasis, thereby determining
their prognosis.1,2
Though debatable, spindle cell variety has been re-
ported to be the commonest histology associated with
PRCA.7
Since majority of these tumors are well encapsulated or
locally invasive, complete surgical removal employing
median sternotomy is the treatment of choice in early
stages.2 This is often feasible even in locally invasive tu-
mors. However, only about 30% of patients with PRCA
show resolution following surgery.2,3 Some patients have
shown transient initial partial remission following surgery
and others have developed PRCA several years following
thymectomy.3
Adjuvant post-operative radiotherapy is of value in
locally invasive tumors and in residual tumor management
in cases of incomplete resections.2 Primary radiotherapy
and combination chemotherapy have been the main stay
of treatment in unresectable locally advanced malignan-
cies, recurrences and in disseminated disease.2 Pre-opera-
tive chemotherapy followed by surgery and radiation has
also shown promise in the treatment of advanced
malignancies.2
Use of somatostatin analogues along with prednisolone
in tumors with somatostatin receptors has been used as
salvage modality, which may resolve PRCA in those
unresponsive to conventional treatment.2 Immunotherapy
with anti-thymocyte globulins, cyclosporine, danazol and
tacrolimus has also been used with varying success in such
cases.2,3,8,9
Till the time PRCA resolves, blood transfusion at regular
intervals remains the only alternative.3 All the above mo-
dalities are fraught with significant side effects, especially,
when the course is indolent, contributing to morbidity and
mortality in these patients.3,10
Some of these complications such as iron overload and
hepatic dysfunction can be detected early by laboratorytests and prevented by the use of chelation but others, such
as, malignancies are unavoidable and contribute to poor
prognosis in these patients.3,10Conclusions
Association of thymomas, especially ectopic ones, with
PRCA alone, is rare. The presentation of this combination is
ambiguous and its course indolent, necessitating a multi-
disciplinary approach for both diagnosis and management.
Only a minority of PRCA resolves on thymectomy. The
indolence of course, variability of response and side effects
of treatment determine the overall prognosis.References
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